In the hilly areas of Indian Himalaya, the inhabitants largely depend on plants for curing various diseases. The indigenous knowledge and traditional practices of medicinal plants are vanishing fast. Therefore, we aimed to document indigenous uses of some important medicinal plants of Kullu district; analyze distribution pattern, nativity and endemism of these medicinal plants; and suggest conservation strategies. We recorded information on 75 species of medicinal plants. The recorded species represent trees (12 spp.), shrubs (15), herbs (47), and fungi (1). Of these, 29 medicinal plants were native, 1 endemic, 11 near-endemic, and 46 non-native. Of all species, various plant parts such as leaves (32 spp.), roots (29), tubers (2), seeds (8), fruits (10), flowers (8), fruiting body (1), bark (8), stem (3), and wood (2) were used in curing various diseases. We recommend further studies on habitat ecology of the species, mass multiplication of commercially viable species through conventional and in vitro methods, and their establishment in the in situ and ex situ conditions. Furthermore, it is important to develop farming techniques of commercially viable species and disseminate knowledge among stakeholders through education and awareness raising.
Introduction
Herbal medicine plays an important role in rural areas, and various locally produced drugs are still being used as household remedies for different ailments (Qureshi & Ghufran 2005) . The increasing use of traditional therapies demands more scientifically sound evidence for the principles behind therapies and for effectiveness of medicines (Patwardhan et al. 2005) . Herbal medicine is still the mainstay of about 75-80% of the world population, mainly in the developing countries, for primary health care because of better cultural acceptability, better compatibility with the human body, and lesser side effects (Kamraj 2000) . Also, traditional knowledge is the most affordable and accessible method available for the treatment of various diseases. Forests represent an important resource for local inhabitants who gather and sell medicinal plants as part of their livelihood (Seth 2003; Adnan & Holscher 2011) . Local healers have information and understanding on a wide range of medicinal plants that are useful to cure the common ailments. In particular, they highlight cure pertinent for skin diseases, stomach disorders, respiratory infections, fever, piles, rheumatism, etc. among others. The Indian Himalayan Region (IHR) is one of the richest reservoirs of biological diversity in the world and is considered as a 'store house' of the valuable medicinal plant species. The inhabitants of the IHR utilize the biodiversity in various forms, i.e., medicine, food, fuel, fodder, timber, making agricultural tools, fiber, religious, and various other purposes (Samant & Dhar 1997; Samant et al. 1998 ). *Corresponding author. Email: samantss2@rediffmail.com As one of the top repositories of medicinal herbs, the state of Himachal Pradesh in Himalaya is one of the major sources of raw materials to the global market (Badola & Pal 2003) . Kullu, one of the 12 districts of Himachal Pradesh, is perhaps the most important ones. Its valley, which is also an important tourist attraction, is situated between 31
•
-32
• 35 N and 76
• 09 -77
• 09 E, covering an area of 5503 km 2 and an elevation range from 850-6000 m above mean sea level (a.m.s.l.). In the north and northeast, it neighbors the Lahaul-Spiti and Kangra districts, in the east and south-east, the Shimla and Kinnaur districts ( Figure 1 ). Medicinal plants have played a vital role in the healing of diseases. The native people of this district have been using these resources for various ailments in their daily life since time immemorial. The preservation of indigenous knowledge has become an urgent need for the society. In the IHR, a number of studies have been carried out on the documentation of medicinal plants diversity (e.g., Jain 1991; Maikhuri et al. 1998; Samant et al. 1998; Chauhan 1999; Joshi et al. 1999; Sood et al. 2001; Dhar et al. 2002; Samant & Pal 2003; Seth & Jaswal 2004; Rawat 2005; Rawat & Garg 2005; Kala 2006; Samant & Pant 2006; Uniyal et al. 2006; Samant et al. 2007 Samant et al. , 2011 Rawat et al. 2009; Singh et al. 2009; Semwal et al. 2010) . In general, studies on medicinal plants in the Kullu district have been carried out on diversity, distribution pattern, and indigenous uses (Singh 2004; Boktapa & Sharma 2010; Rana & Samant 2011a, etc.) , conventional propagation (Butola & Badola 2004 , 2006 2006; Butola et al. 2010, etc.) ; threatened plants (Butola & Badola 2008; Pant & Samant 2008; Rana & Samant 2011b, etc.) and agro-techniques (Samant et al. 2008, etc.) . Although these studies also include information on medicinal uses, actual mode of utilization/traditional practices of these medicinal plants have not been documented so far. Therefore, we aimed to document the indigenous uses as well as actual utilization and traditional practices of some important medicinal plants of Kullu district, Himachal Pradesh.
Methodology
The present study was based on the extensive field surveys made to different villages of the district during different seasons of the years from 2008-2011. During the surveys, participatory interview tools including group discussions, informal meetings, questionnaire surveys, and field observations were used for primary data collection. Surveys were done in 14 villages, Kothi, Hallan, Kais, Jana, Neuli, Shaugi, Siund, Jibhi, Shoja, Anni, Behna, Bagipul, Arsu, and Deem. From each village, knowledgeable persons were interviewed (Table 1) . The informants included men, women, youths, and elders between the ages of 28 and 65 years. Most of them were dependent on agriculture and horticulture for their livelihood. Prior consent for the documentation of information provided by informants was obtained verbally from each of them before the interview was taken. These local knowledgeable persons were interviewed through semi-structured questionnaires on indigenous uses of the medicinal plants (Figure 2 ). In the beginning, an inventory interview was done where the villagers and the local healers were shown the plant specimens in order to elicit information on the plant's therapeutic uses. Thereafter, the detailed information on these plants was taken. During the interactive meeting, questions on medicinal plants, their parts used, and mode of utilization were asked to the villagers. The participants provided information on the medicinal plants, their parts used, indigenous uses, and traditional practices. The information was documented and analyzed for various parameters. Collection of fresh samples was done and identified with the help of sources on local flora (Collett 1902; Aswal & Mehrotra 1994; Dhaliwal & Sharma 1999; Singh & Rawat 2000) . The species were authenticated by the second author, who is an expert of the Himalayan flora, and has been working on Biodiversity Conservation and Management for the last 27 years. Information regarding indigenous uses of medicinal plants was collected from locals and Vaidyas (Ayurveda practitioners) of the villages. However, some information was also validated with the help of secondary information (Jain 1991 ). An anonymous source and Samant et al. (1998) were also consulted for determining the nomenclature and nativity. Endemism of the species was identified based on bio-geographical distribution; species restricted to the IHR were identified as endemic, while those species also found in adjacent Himalayan countries (Himalayan region of Afghanistan, Pakistan, Tibet, Nepal, Bhutan, and adjacent states of the IHR) were identified as near-endemic (Dhar & Samant 1993; Samant et al. 1998; Singh et al. 2009 ).
Results

Diversity
The present study obtained information on traditional practices of 75 medicinal plants of Kullu district. The species fall under 70 genera and 51 families and represent diverse life forms, i.e., trees (12 spp.), shrubs (15 spp.), herbs (47 spp.), and fungi (1 sp.). Different plant part(s), such as leaves, roots, tubers, seeds, fruits, flowers, fruiting body, bark, stems, and wood were used by the native communities for the treatment of ailments ( Figure 3 ).
Distribution pattern
Along an altitudinal gradient, maximum medicinal plants were distributed in the sub-tropical zone (<1800 m), followed by temperate zone (1801-2800 m) ( Figure 4) and Table 2 . The diversity of medicinal plants decreased with the increasing altitude. This may be due to the relatively less species richness and accessibility in the sub-alpine and alpine zones. The diversity and indigenous uses of the medicinal plants are presented in Table 2 .
Nativity and endemism
Twenty nine medicinal plants were native to the Himalayan region, while 46 were non-natives and represent Arabia, Oriental India, Europe, China, Malaya, Japan, and other biogeographic provinces, etc. One species (i.e., Angelica glauca) was endemic, whereas 11 species were identified as near-endemics ( Figure 5 ) and Table 2 ).
Discussion and conclusion
The inhabitants of the rural areas are largely dependent on medicinal plants for curing various ailments (Samant et al. 1998; Kala 2006; Samant et al. 2007 ). But, due to overexploitation and habitat degradation, the population of most of the economically important species is decreasing fast (Samant et al. 2007; Singh et al. 2009; Rana & Samant 2011a) . Also due to modernization, the traditional knowledge of medicinal plants is vanishing fast. While comparing the studies on medicinal plants carried out in Jammu and Kashmir (Srivastava & Gupta 1982; Kapur & Sarin 1984; Kapur 1991, etc.) , Himachal Pradesh (Chauhan 1999; Seth & Jaswal 2004; Kala 2006; Samant et al. 2007; Rana & Samant 2011a; etc.) , Uttarakhand (Nautiyal 1981; Maikhuri et al. 1998; Joshi et al. 1999; Samant & Pal 2003, etc.) , Sikkim and Darjeeling Hills (Rai & Sharma 1994, etc.) , and North Eastern States (Pandey et al. 1990; Rawat et al. 1995; Sajem et al. 2008, etc.) , it was found that most of these studies only provide information on indigenous uses, but do not provide detailed information on mode of utilization/traditional practices of medicinal plants. The present study provides the detailed information on the indigenous uses and traditional practices of medicinal plants. Our study indicates that the inhabitants still rely on plants for curing various diseases. Furthermore, plants growing in this region are of immense use in herbal as well as pharmaceutical industries (Samant et al. 2007) . The recorded medicinal plants are highly valuable for various medicinal uses namely stomach disorders, fever, nausea, vomiting, piles, cancer, arthritis, diabetes, dysentery, diarrhea, skin diseases, cuts and wounds, asthma, typhoid, bronchitis, jaundice, kidney and bladder stones, leprosy, and various other diseases. Apart from this, this paper also shows the proper mode of application and dosage for the treatment. This medicinal plant wealth plays an imperative role in the livelihood of the native people of the region. But, due to overexploitation, habitat degradation, and changes in environment conditions, the populations of high-value medicinal plants are depleting fast. Over exploitation of roots, tubers, seeds, fruits, flowers, and barks of most of the species may lead to their early extinction ( Figure 6A -C). Also, over exploitation of 29 native, 1 endemic, and 11 near-endemic species clearly indicates that these species may become extinct from the area if their over exploitation continues. These species are well adapted to the local environmental conditions, and are likely to be resistant to pests and diseases. Therefore, they may play a vital role in tracing the evolution of the species in the region (Samant et al. 1998) . In view of the high value of these medicinal plants for the inhabitants, studies on habitat ecology of the species using quadrate methods are essentially required. In addition, mass multiplication of commercially viable medicinal plants through conventional (seeds and cuttings) and in vitro methods (tissue culture) and establishment and maintenance of plantlets and seedlings in in situ (natural habitats) and ex situ (in cultivation, herbal gardens, botanical gardens, etc.) conditions (ex situ) is also essentially required for ensuring the conservation and their availability for the posterity. Agro-techniques of the commercially viable medicinal plants need to be developed and disseminated among the stakeholders. Further, education and awareness among the native communities for the conservation and sustainable utilization of high value commercially viable medicinal plants in the region need to be created. Establishment and maintenance of these species under cultivation would not only help to meet their requirement for curing diseases, but also become as an income-generating source as most of these are traded. Replication of such studies across the IHR would help in developing database on indigenous uses and traditional practices and this database would help in developing proper management plan for conservation.
